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1 23. (Currently Amended) A vehicte coHteion avoidance system 

2 comprising: 

3 a circumferentiaHv rotating pulsed infrared laser beam scanner 

4 apparatus, wherein the scanner te emitting and receiving the reflected lasem 

5 beam signal o ver the 360° field of view, includina a laser t)ulsed emitter and an 

6 infrared laser sensor for generating a first s^nal representative of an obstacle 

7 scanned, the laser pulsed emitter rotatina circumferentiallv In a horizontal plane 

8 and a vertical plane simultaneouslv. the infrared laser sensor circumferentiallv 

9 rotatina svnchronouslv with the laser p ubed emiHer in the horizontal plane and 
10 receiving a reftected laser beam signal finom the obstacle scanned. : 


11 a processmg circuit coupled to the cacumferentiallv rotating pulsed 

1 2 infrared laser beam scanner apparatus for processing the first s^nai and 

1 3 generating a plural^ of signals; 

1 4 a processor coupled to the processing circuit for processing the 

1 5 plurality of signals and generatmg a braking signal; and 

16 a braking apparatus responsive to the braking signal. 
1 

1 24. (Canceled) 
1 

1 25. (Currently Amended) The vehicle colRsion avoklance system of 

2 claim 1 , wherein the circumferentiallv rotating pulsed inftared laser beam scanner 

3 apparatus is operable to scan an object from 1 .6m to 1 20m. 
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1 

1 26. (Currentiy Amended) The vehicle colHslon avoidance system of 

2 claim 2, wherein the circumferentiallv rotating pulsed inftared laser beam scanner 

3 apparatus rotates in the horizontal plane at 48 tevoluttons per second and with a 

4 perfod of 20.83ms and In the vertical plane at 8 sectors per second and a period 

5 of 20.83ms. 
1 

1 27. (Current^ Amended) The vehicle collision avoidance system of 

2 claim 1 , wherein the circumferentiallv rotating pulsed infrared laser beam scanner 

3 apparatus emits a laser beam having 28.45W peak power, an average power of 

4 142mW. a wavelength between lum ([1 um]] and 1.550um m excluding the 

5 regbn between 1.3um I.Sum and 1.4um 1.<lum . and preferably between 

6 1.450um and I.SSOum. a 1 .0ns to 1.25ns pulse width, [[and]] a 1 0Mhz to 1 1 0Mhz 

7 repetidon ra te, and a 0.002 radian emitHno pulsed laser beam divergent angle. 
1 

1 28. (Canceled) 
1 

1 29. (Currently Amended) A method of avoiding a vehicle coilisbn 

2 comprising: 

3 detemiining features of an obstacle using a circumferentiallv 

4 roteting pulsed infrared laser beam scanner apparatus, wherein the scanner is 

5 emittinQ and receivina the reflected laser beam sional over the 360° feld of view. 
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6 including a cineumferentiaHv rotating te ser puteed emitter and a circumterentiaitv 

7 rotating infrared laser senson 
8 

9 processing s^nais representative of the determined featuiBs; and 

10 braking the vehicle in the event the processed signals indicate an 

1 1 imminent colKsion. 
1 

1 30. (Currently Amended) The method of avoiding a vehicle coll'iston of 

2 claim 7, wherein the ciroumferenttallv rotating pulsed infrared laser beam scanner 

3 apparabjs rotates in a horcontel plane and in a verticai pbne simuttaneously. 

1 

1 31. (Currently Amended) The method of avoiding a vehicle coHteion of 


2 cfaim 7, wherein the circumferentiallv rotating pulsed infrared laser beam scanner 

3 apparatus emits a kiser beam having 28.45W peak cower, an average power of 

4 142mW. a wavelength between lum [[1 urn]] and 1 .SSOum 1 .550um excluding 

5 the regton between Uyffl [[1 .3um]] and 1,4Mm [[1 >4um]]. and prefBrablv between 

6 1.450umand 1 .SSOum. a 1 .0ns to 1 ■25ns pulse wWth, [[and]] lOMhz to IIOMhz 

7 repetitbn rat e, and a 0.002 radian emitting oubed laser beam divergent anole . 
1 

1 32. (Canceled) 

1 

1 33. (Currently Amended) A method of avokling a vehicle colllsbn 

2 comprteing: 
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3 ^ r !"'-M"^'»"^>>v '^®^Q^*'"Q oiroumforontio l oDotaoloc ae Dooies 

4 pff^vipfflta the venicie: 

5 obtaining data from a rotating pulsed intrared laser oeam scanner 

6 apparatus including a time when the beam reaches a fiist edge of ep(?f<tK)dY we 

7 ebsteele and a time when the beam reaches a second edge ot ^Qh dooy 

1 34. (Currently Amended) Tho method of avoiding a vohiolo ooWQion M 

2 niaim 1 1 . furthnr nnmprioinQ dQtorminlna a critical point at WhiOh 00 0&66|Ut& 

3 unluo of da/ftt annroaohoo zero, The method of avoiding a vehicle oolHston of 

4 claim 1 1 , further comprising detennining a critical point at whicn an absolute 

5 value of the derivative of each bod ies acceleiation wim lespect to time &am 

6 approaches zero. 

1 35. (Currently Amended) Tho mothod of avofdinQ a vohloto ooiiioion of 

2 olaim 12. whoroin dotenrHnina tho rolativo diotan oo and dotprniintna tho-time-et 

3 oo l lipron aro inMatod at tho oritioal point The method of avoiding a vehicle 

4 coyision of claim 12, wherein determining the relative distance and de»mw«ng 

5 the time of colBston are initiated at the critical pomt 


Mania m 


1 36. (Currentiy Amended) Tin mnthn— •'' r -"H-.Hn rnmr.nn ot 

2 iliiiii 11 f-^- ri"rmi-'*--i'iiimn n rhf — n 

3 ebfilaete. The method of avoWIng a vehicle collision of claim 1 1 . lunner 

4 compiising detemiining a relative angular velocfty of ^chbody ^ 


1 37. (Currently Amended) Thn mothod of avoidina a vohioto ooMioion or 

2 pl iim 11. whftmin dotom^inino tho tim n Qf OQlliPion compfiDec oompuimq a 

3 cQcond ordor factor. The method of avoiding a vehicle coHsion or cwim r i , 

4 wherein determining the time of collision comprises computing a secono oraer 
0 Tactor. 


1 


38. (Cunently Amended) 


2 claim 11. furthf ir onnrmriDinQ dotomiinina tho bumpinooo ot a road ourtac% ine 

3 method of avoiding a vehicle collision of claim 1 1 , lurther comprising detenrnning 

4 the bumpiness ot a road surface. 
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5 rnni-' r VTm"" The method of avoiding a vehide cotHsion ot c«atm it?. wnere.n 

6 detenrtnlng the braking force to avoid a collision with egcn ^^t«m «»^«B8«e» 

7 comprises detemilning a first brakir^g force In a case where the time ot comsion is 

8 less than 1 3 seconds and a second braldng force in a case wnere tne roaa b 


oumpy. 



3 vnrttnni and horteontal oompoHeBter The method of avoiding a vehicle comsion ot 

4 claim 1 1 , wherein determining the time of collision further compnses aetermmmg 

5 vertical and horizontal cxMnponents or eacn poav . 

1 41. (Currently Amended) i no motnod ot ovoiaina a v ohtaio oonioion-^ 

2 Claim 1 1 . turt^nr compric inn dotonninino a raio of approach ot tno voniolo aBa4Be 

3 obotacte. The metnod of avoiding a venicie collision of claim 1 1 , lurther 

4 compnsmg determining a rate or approacn ot tne venicie and each body the 

1 42. (Canceled) 

1 43. (currently Amended) i no motnoo or avoiding a v e nioio coitieion o f 

z oiomn Hi wnorom mo op tammQ ana aomrmmmo ctopo aro poitonmod in a point to 

3 point vector procoec i no mann e n i ne method ot avoiding a vehicle collision of 

4 dafrn 1 1 , wherein the obtaining and determining steps are perlormed in a pomt to 

5 point vector processmg manner. 
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1 44. (Current Amended) The method of avoiding a vehicle 

2 collision of claim 1 1 , further comprising using an analog circuit to process 

3 the time when the beam reaches the first edge of each body and the 

4 time when the beam reaches the second edge of each body, the relative 

5 distance from the scanner apparatus to each body, a relative angular 

6 velocity of each body, an acceleration of each body and a derivative of 

7 the acceleration. 
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CONCLUSION 

All of the claims now remaining in the application are in condition for 
allowance and an indication to that effect is respectfully requested. 

Respectfully submitted, 


Baojia Huang 
Patent Applicant 
1352 Kingfisher Way #19 
Sunnyvalve CA 94087 
(408) 739-1888 
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